Differences in psychosocial health are also linked to the country of origin [5, 14] . Perceived health, a general indicator of the subjective perception of health, also differs across countries of origin. In Europe, a North-South gradient has been detected and the values of this indicator are generally lower in immigrants than in natives, except in Italy [23] . Possible causes of this trend are differences in the economic development of the place of origin, in the legal framework for immigration and in the health care system [23, 24] . Another factor linked to health may be the age at migration: young migrants show higher rates of mental disorders than those who migrated at a later age [25, 26] .
Particular attention should also be paid to gender, since immigrant women present worse indicators of mental health than men [24, [27] [28] [29] [30] [31] . In Italy, the initial immigrant population was mainly composed of men, although the number of immigrant women has recently increased (48.9%), with a tendency to a gender balance [3] ..
Knowledge on the mental health of NA immigrants, especially women, is very limited in Europe [32] . Therefore, this study focused on NA immigrant women in a European setting to provide new data on their psychosocial health. The aims of the study were to compare NA immigrant women with Italian native women and to analyze the influence of different factors and living conditions on psychosocial health.
Methods

Participants
Participants in the study were 205 women (105 NA immigrants and 100 Italian-born) residing in Emilia Romagna region (Northern Italy). The data collection was carried out by a cross-sectional survey. The mean age of the sample was 36.3 ± 7.8 years in immigrants and 33.1 ± 12.0 years in Italian-born. The NA immigrant women had lived in Italy for about 9 years on average. The sample was recruited from outpatients with an appointment for a checkup at public health clinics or, for immigrant women only, at community centers of Bologna and Ferrara (Northern Italy). Exclusion criteria involved an origin different from NA countries, living in Italy for less than 2 years for immigrants, being pregnant or being aged outside 18-60 for all participants. All the recruited women participated voluntarily in this study after an explanation of its purpose and receipt of their written consent. The study was approved by the Independent Ethics Committee, Azienda Unità Sanitaria Locale (AUSL), Bologna, Italy.
Measures
Sociodemographic Characteristics
The participants completed a questionnaire regarding their sociodemographic characteristics (age, country of origin, marital status, work status, number of children and educational level) and sport habits.
Anthropometric Measurements Several anthropometric measurements were directly measured by expert anthropometrists according to standardized procedures [32, 34] . In this study we make particular reference to stature, body weight, waist and hip circumferences, as well as the following indices computed from these traits: Body Mass Index (BMI = body weight (kg)/ stature (m) squared), Waist-Stature Ratio (WSR = waist circumference in cm/stature in cm), Waist-Hip Ratio (WHR = waist circumference in cm/hip circumference in cm). On the basis of BMI, the weight status was assessed for each subject according to World Health Organization (WHO) cut-off points, classifying women as underweight, normal weight, overweight and obese [35] .
Psychosocial Questionnaire The participants completed a questionnaire (in Italian and Arabic) concerning their psychosocial status, with the help of a cultural mediator when necessary. The questionnaires used are presented in supplementary material. The psychosocial questionnaire follows a clinimetric approach with both open answers and multiple-choice questions [36] . This questionnaire was also used to evaluate the psychosocial status of immigrants in a previous study [37] . The questionnaire was designed to evaluate five dimensions: (1) exogenous stress (using yes/ no answers), (2) endogenous stress, (3) well-being and (4) psychological discomfort (the last three dimensions rated on a scale of 1 to 4: not at all; yes, a little; yes, pretty much and yes, very much), (5) quality of life (evaluated through a five-point scale: excellent, good, satisfying, mediocre and awful).
A detailed description of the questions divided by the five dimensions for the evaluation of the psychosocial wellbeing is reported in Toselli et al. [37] . The first questionnaire (see Psychosocial Questionnaire n.1 in supplementary material) comprises questions on exogenous stress (see Psychosocial Questionnaire n.1 in supplementary material questions 1-8), questions on endogenous stress (see Psychosocial Questionnaire n.1 in supplementary material questions 9-14), questions concerning well-being (see Psychosocial Questionnaire n.1 in supplementary material questions [15] [16] [17] [18] [19] [20] [21] [22] [23] , questions related to psychological discomfort (see Psychosocial Questionnaire n.1 in supplementary material questions 24-36) and a question designed to evaluate the quality of life (see Psychosocial Questionnaire n.1 in supplementary material question n.37). In addition, we added questions concerning the main reasons for migration, for the choice of Italy and the desire to settle there permanently (see Psychosocial Questionnaire n.2 in supplementary material questions 1-3). Further questions regarding access to public health services, desires and prospects for their children in Italy and knowledge of human rights were included (see Psychosocial Questionnaire n.2 in supplementary material questions 4-9). They were scored on a scale ranging from 1 (not at all) to 4 (very much).
Analysis
Descriptive statistics were performed separately for each sub-sample (NA immigrants and Italians). The t test was applied for the comparison of quantitative variables. The Chi square test was used to examine the differences in categorical variables.
Multiple linear regression models were used to test the association between psychosocial indicators (dependent variables) and social status, biological characteristics and sport practice using a two-step model. As dependent variables we tested: (a) endogenous stress; (b) psychological well-being; (c) discomfort; (d) quality of life. Participants with missing data were excluded from this analysis. In the first model, we adjusted for some sociodemographic characteristics of the sample. In particular, we included the following as categorical variables: migrant status (MS), work status, educational level, marital status and number of children. For work status we considered if the women were in paid employment or unemployed. Educational level was defined as: none, primary, junior high, high school and university. For marital status we considered only if the women were married or not. For number of children we considered four categories: 0, no children; 1, one or two children; 2, three or four children; 3, more than four children. As continuous variable we used age in years. In the second model, we also included the biological characteristics of the participants. In particular, we used WSR and WHR as continuous variables and, as categorical variable, the weight status of the participants divided into four categories: underweight, normal weight, overweight and obese.
The level of significance was set at 0.05. The statistical analyses were performed with "Statistica", Version 11.0 (StatSoft Italia srl, Padua, Italy).
Results
The NA immigrants have a significantly lower educational level, with more than 10% being illiterate, and a higher incidence of unemployment. Their mean number of children (1.9 ± 1.3) is significantly greater than that of the Italians (0.6 ± 1.0). Almost all the NA immigrant women are married (nearly 90%) unlike the Italian natives (26%).
The percentage of immigrant subjects who preferred to remain in Italy is much higher than that of those wanting to go home. The primary reason to leave their native country was to join the husband, followed by the desire to find a job. Their reasons to choose Italy were similar. The scores indicating how much they think their children enjoy Italy (2.8), how much they would like their children to acquire Italian nationality (3.5) and how well they know their human rights (3.0) are high. The questions on public health services indicate that they felt helped (2.9), albeit with some difficulties in gaining access (1.7). In addition, they have a low awareness of who could help them if their human rights were not respected (1.8).
The NA immigrants show higher mean values of WHR and WSR ( Table 1 ). The prevalence of overweight and obesity is higher in the NA immigrants, while normal weight and underweight are more frequent among native Italians. The NA immigrants have lower participation in sport (38%) than the Italians (more than 50%), although the mean hours of involvement in the women practicing sport is similar in both groups.
The psychosocial questionnaire revealed that the NA immigrants experienced a significantly higher number of stress experiences (Table 2 ) than the Italians during the previous year: negative events represent more than 30% of the total on average. The NA immigrant women also show higher scores of endogenous stress and discomfort and lower scores of well-being and quality of life. The differences are statistically significant.
In the multiple regression analyses, two different models were tested for each psychosocial indicator (Tables 3, 4 , 5, ). The first model tested the influence of MS, educational level and other sociodemographic variables, while weight status and biological parameters were added in the second model. The predictors of endogenous stress led to a significant R 2 in the first model (explaining 5% of the variance) and in the second model (explaining 7% of the variance) ( Table 3) . In both models, MS is the first or unique determinant: being a NA native significantly increases the stress level. In the second model, the overweight prevalence decreases as the level of stress increases.
When well-being is considered (Table 4) , there is a significant positive association with Italian-born status in both models. In the second model, weight status was added as a significant predictor: underweight women have significantly reduced/lower well-being. The total explained variance of the first and second model is 15 and 16%, respectively. MS is again the most indicative determinant of discomfort according to both models (Table 5) , with a lower level of discomfort in Italians. Illiteracy (present only among immigrants) is significantly associated with discomfort in both models. In addition, there is a negative association with increasing number of children in the first model. Adding biological characteristics did not make the second model more predictive. The first model explains 9% of variance and the second one 8%.
According to the first model, being Italian-born and having several children (or none) improves the quality of life (Table 6 ), while being unmarried decreases it. Adding biological characteristics led to a significant R 2 in the second model. In addition to marital status and number of children (but not MS), other predictors improving the quality of life are increased WHR, lower prevalence of underweight and decreased WSR. The total explained variance is 9% in the second model (only 5% in the first one).
Discussion
In this study we compared mental health in NA immigrant women living in Italy and Italian-born women by means of psychosocial indicators (stress, psychological discomfort and well-being) and perceived quality of life. In addition, we explored possible mediating factors in terms of the relationship between psychosocial indicators, socioeconomic determinants and biological variables.
Multivariate analyses showed that the main predictive variable for all dimensions of psychosocial status is MS. NA immigrant women are more stressed and feel more discomfort than Italians. Moreover, other social and family characteristics are mediating factors in the relationship with psychosocial indicators. In particular, educational level and number of children are explanatory for psychological discomfort: a low educational level and a small number of children increase discomfort. Family characteristics The relationship between number of children and immigration distress of women have been considered in few studies and with conflicting results. In some communities, the presence of minors in the household was associated with lower level of distress, due to a positive orientation of women towards motherhood. However, it is possible that emotional and financial strain counterbalances and diminishes any salutary effects that motherhood may have for immigrants [38] . The responsibility to have children before they are fully adapted to their new environment can increase levels of distress for immigrant women [39] .
As expected, we found differences in socioeconomic indicators between native Italians and NA immigrant women: immigrants have a lower educational level and higher percentage of unemployment. In some cultures, women have the role of retaining and supporting cultural values and they are mostly responsible for domestic affairs; hence unemployment suits this role [40] . Being single or being financially independent may contrast with the NA cultural values linked to the family [41] . In fact, almost all the NA immigrants in the present study are married, in contrast to the Italian participants. The number of children, significantly greater in immigrant women than in Italians, could also be a significant factor for mental health, being linked to differences in cultural attitudes and perspectives.
Our findings suggest that all the psychosocial indicators except discomfort can be predicted by the considered biological variables (weight status, WHR, WSR). In particular, all these variables are significantly associated with quality of life. Weight status is the most informative parameter: being overweight is significantly associated with a reduction of stress and an increase of quality of life.
In general, African immigrants living in Europe show a higher prevalence of overweight/obesity than natives, with Model 1: Adjusted for socio-demographic factors: age, migrant status (native-born/migrant), educational level (none/primary/junior high/high school/university), work status (unemployed/employed), marital status (unmarried/married) and number of children (none/one or two/three or four/more than four) Model 2: Adjusted for socio-demographic factors, biological characteristics and sport practice: age, migrant status (native-born/migrant), educational level (none/primary/junior high/high school/university), work status (unemployed/employed), marital status (unmarried/married), number of children (none/one or two/three or four/more than four), weight status (underweight/normal weight/overweight/obese), WHR, WSR β regression coefficient; WHR waist-hip ratio; WSR waist-stature ratio a trend more pronounced in females than in males [5, 42, 43] . In their review, Delavari et al. [44] reported that immigrant women with higher levels of acculturation have lower BMI, suggesting that, despite the increased availability of processed and fatty foods, Western social norms and fashions that support fitness, health and a slim body can have a greater influence. Our findings are consistent with the results of other European studies. Immigrants generally show poorer psychosocial health than non-immigrants, with women generally presenting a higher risk [5, 40, 45] , even though differences among ethnic groups are observed. The NA immigrant women in the present study experienced a higher number of stress factors than the Italians, as indicated by negative events in their life. The average frequency of exogenous stress among NA immigrants in the present sample is higher than that reported for Moroccan immigrant women in Italy studied ten years ago [37] . In addition to differences in the ethnic composition of these NA samples, this may be due to a progressive worsening of living conditions faced over time by immigrants before, during and after the migration process. The NA immigrants in the present study show significantly higher values of endogenous stress and discomfort and significantly lower scores of well-being in comparison with the Italian women but also with the previous sample of Moroccan immigrant women in Italy. In particular, the level of stress of the NA women is higher than that of the Moroccan women (1.9 vs. 1.5), while they have the same score for discomfort (2.0) [37] . However, the level of well-being is slightly higher in the NA immigrants than in the Moroccans.
Data on psychosocial health of immigrants in Italy are scarce usually they consider different indicators. We can still report frequent potentially traumatic events (PTE), post-traumatic stress disorder (PTSD), post-migration living difficulties (PMLD) and related conditions (anxiety, depression and somatization) for immigrants in Italy [46] . Their greater tendency to somatize than Italians [47, 48] is considered associated to the immigration process and also to the cultural context that is very different from their country of origin. The presence of health inequalities within a heterogeneous immigrant population living in Italy was reported, with moderate levels of Health-Related Quality of Life (HRQoL), in which mental component was significantly lower than the physical one [49] . Even though literature reports [8] indicate that the most common problem for immigrant women is the language barrier since it leads to their social isolation, lack of support and information, low economic status, illegal residency, emotional distress, physical distress, underutilization of services, social isolation and unsatisfied health care needs, there are few difficulties in the use of care services by the immigrants in Italy. With regard to public health services, the NA women in the present study felt helped albeit with some difficulties in gaining access to the services.
Good adaptation to the host country is demonstrated by the low number of immigrants who wish to go home (27.5%) and by the high scores regarding whether they think their children enjoy Italy and if they would like their children to acquire Italian nationality.
Knowledge of the mental health status of immigrants in European countries is still very scant, but it is known that immigrants usually show a higher prevalence of affective problems and psychopathology than natives, and the values are higher in women than in men [5, 40, 45, 50, 51] . The migration process, which involves the breaking of family ties, influences men and women differently: women's mental health is more strongly linked to the quality and strength of the relationships with relatives and thus immigration has a stronger impact on it [40] . This was confirmed by our findings on the NA immigrant women: the primary reason to leave their native country and their choice of Italy was to join the husband (followed by the search for a job). According to Nesterko et al. [52] , one of the major reasons for migration is to improve the quality of life, yet only 6.2% of our NA immigrant women were driven to migrate by the desire to improve their living conditions.
The self-assessed quality of life in the NA immigrants in Italy is worse than in the native women and similar to that of the Moroccan women living in Italy (3.3) studied previously [37] . In literature reports, the association between immigration and quality of life is often inconclusive, probably due to several reasons: as immigrants are a heterogeneous group with diverse risks and protective factors, the results from different countries based on different ethnic groups of immigrants are scarcely comparable; quality of life is assessed in immigrants selected with different sampling methods and with quite different approaches and assessment instruments [52] .
The strengths of this study are that the immigrant women were personally interviewed and directly measured by specialized personnel. However, the study has several limitations, e.g. the cross-sectional nature of the data and the fact that the study is not population-based. Longitudinal and population-based studies are preferable, even though they are not easily performed because of the high residential mobility and the difficulties associated with residence permits. Further studies are needed to analyze migration experiences in terms of gender differences and their relationship to psychological and social stressors.
Conclusion
Our findings give insight into the mental health indicators of NA immigrant women in Italy, providing further evidence of higher psychological stress and discomfort and lower well-being and quality of life in immigrants than in natives. Public social support is necessary to control, maintain and improve the mental health outcomes of immigrant communities in the host country.
